Heart and catecholamines.
Catecholamines mediate their effects in the heart through beta 1- and beta 2-receptors. Beta 1-receptors mediate the effects of sympathetic nerve stimulation. Alpha-receptors may have a role but, unlike the beta-receptor mediated responses, act without producing any increase in cyclic AMP. Prolonged receptor stimulation results in a reduction in beta-receptor sensitivity. In contrast blockade with a non-agonist agent is associated with an increase in catecholamine sensitivity which may be responsible for the withdrawal reactions that can occur when beta-blocking drugs are rapidly withdrawn in patients with ischaemic heart disease. Experimentally, prolonged noradrenaline infusions result in ventricular hypertrophy. Catecholamines have been implicated in several pathologies. High and rising catecholamine levels are associated with worsening of prognosis in patients with heart failure. These patients show a decreased beta-receptor number and cellular concentration of catecholamines. On the other hand cardiomyopathy is associated with an increased sensitivity to catecholamines. Catecholamines aggravate cardiac damage in ischaemia. Excessively high catecholamine loads cause myocardial damage in otherwise normal hearts, for example in patients with a phaeochromocytoma and those with various forms of cerebral damage such as subarachnoid haemorrhage, cerebrovascular accidents, and head injury.